Background: Sleep problems are much more prevalent in nursing home residents
| INTRODUC TI ON
Insufficient sleep can result in poor bodily functions and long-term health-related problems. Sleep problems are considered one of the most prevalent health issues that warrant public health attention (Centers for Disease Control and Prevention (CDC), 2014). Sleep problems are symptoms of physical, mental and spiritual problems; they are not diseases (Sleep Disorders Guide.com, 2016) but are instead a concept that encompasses disorders of initiating and maintaining sleep, excessive somnolence, disorganised sleep-wake schedule and dysfunctions associated with sleep, sleep stages or partial arousals (Walker, Hall, & Hurst, 1990) . Sleep problems are characterised by several symptoms such as difficulty falling asleep, daytime fatigue, anxiety and lack of concentration, and these experiences vary from person to person (Morgan & Closs, 1999) .
Some epidemiological studies have demonstrated that the rate of sleep problems in adults of all ages is 22%-40%, whereas it is 52%-70% in older adults (Lindstrom, Andersson, Lintrup, Holst, & Berglund, 2012; Onal et al., 2012) . Moreover, sleep complaints are more prevalent in older adults living in nursing homes than their community-dwelling counterparts, and they experience more extremely disturbed sleep (Alessi & Schnelle, 2000; Martin & AncoliIsrael, 2008; Neikrug & Ancoli-Israel, 2010) . Previous studies from Turkey have reported that 60%-77% of older adults living in nursing homes have sleep problems (Eser, Khorshid, & Cinar, 2007; Fadıloglu, Ilkbay, & Yildirim, 2006) . Additionally, different studies have reported that more than 60% of older adults living in a nursing home had some sleep difficulties (Fetveit & Bjorvatn, 2002; Martin & Ancoli-Israel, 2008) . There are some possible causes for sleep problems observed in nursing home residents in addition to agerelated changes in sleep architecture, such as nocturia, environment-related noise (Gentili, Weiner, Kuchibhatil, & Edinger, 1997) , inactivity, longer amounts of time spent in bed, lack of bright light exposure, poor sleep hygiene (Alessi & Schnelle, 2000; Neikrug & Ancoli-Israel, 2010) , physical disabilities, practices in care homes (Ellmers, Arber, Luff, Eyers, & Young, 2013) , polypharmacy, social disengagement, depression, dementia, room temperature and room sharing (Ye & Richards, 2018) . These possible reasons are likely to increase the severity of sleep problems in nursing home residents.
Older adults living in nursing homes spend more time in bed, and they have poor sleep efficiency. Their sleep onset latency is longer, and mean awakenings after sleep onset are high compared with that of their community-dwelling counterparts (Fetveit & Bjorvatn, 2002) . Night-time sleep disruption is a characteristic of nursing home residents, and it is typically accompanied by daytime sleepiness, circadian rhythm abnormalities, sleep-disordered breathing (SDB) and other primary sleep disorders (Martin & Ancoli-Israel, 2008) .
Untreated sleep problems are primary risk factors for other health-related problems on a regular basis. Actually, sleep problems significantly correlate with other health issues including depressive symptoms (Gentili et al., 1997; Horwath & Szczerbińska, 2017; Kim & Hwang, 2017) , cognitive and functional impairment, Parkinson's disease, stroke, hip fractures, chronic arthritis (Neikrug & Ancoli-Israel, 2010; Ye & Richards, 2018) , less functional recovery with rehabilitation, social disengagement, greater risk of falls (Brassington et al. 2000) , frailty, agitation and higher mortality (Ye & Richards, 2018) .
Specifically, existing sleep problems have been identified as predictors of worsened future depressive symptomatology (Jackowska & Poole, 2017) , and treating sleep problems is likely to reduce depressive symptomatology (Chen, Huang, Cheng, Li, & Chang, 2015; Montgomery & Dennis, 2002; Sumaya, Rienzi, Deegan, & Moss, 2001; Wu, Sung, Lee, & Smith, 2015) . It is apparent that sleep problems have a significant impact on health; accordingly, researchers have investigated and developed some prevention and/or reduction methods to counter these problems.
With the rising number of older adults in nursing homes in recent years, managing sleep problems has become a challenge for healthcare professionals working in the field of caring for older adults.
What does this research add to existing knowledge in gerontology
• The nurse-led sleep programme could be beneficial for managing sleep problems of cognitively intact older adults in nursing home settings.
• The findings suggest that a nurse-led sleep programme has a significant impact on some objective sleep parameters and leads to improvement in depressive symptomatology of cognitively intact older people in nursing homes.
What are the implications of this new knowledge for nursing care with older people
• Defining the symptoms of sleep problems in older adults and understanding sleep management strategies add a new perspective to the nursing care plan.
• Nursing home residents are largely cared for by nurses, so an intervention that is provided by these caretakers could be very useful in the nursing home setting.
How could the findings be used to influence policy or practice or research or education
• Nurses' awareness should be increased and encouraged to implement a sleep programme that is combined with motivational interviewing techniques to manage sleep problems of cognitively intact older people in nursing homes.
• Further research is needed to show the effectiveness of sleep programmes that are integrated with motivational interview techniques for sleep problems in cognitively intact older people in nursing homes.
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DOLU anD naHCIVan
Nurses might play a critical role in addressing these challenges in the care of older people by being leaders in the field (Grady, 2011) .
There are two main approaches for treating sleep problems: pharmacological and non-pharmacological. Pharmacological approaches are preferred treatment options to address sleep problems by general practitioners in Turkey (Goktas & Ozkan, 2006; Yilmazer, 2012) , but these approaches can worsen sleep and cause undesired adverse effects, which also might increase the risk of death in later stages of life (Cappuccio, D'Elia, Strazzullo, & Miller, 2010) and escalate healthcare costs (Tannenbaum, Martin, Tamblyn, & Ahmed, 2014) . The other main approach is non-pharmacological methods for managing sleep problems, which have been tried and tested more frequently in recent years. These interventions should always be considered as firstline therapy for sleep-disturbed older adults (Deschenes & McCurry, 2009; Siebern, Suh, & Nowakowski, 2012; Ye & Richards, 2018) .
With an emphasis on evidence-based studies, when the effect size of each intervention was compared, non-pharmacological interventions were not effective for sleep problems in older adults, but some of them were likely to improve sleep quality in older adults (Hwang & Shin, 2016) . However, these interventions have a narrow scope to generalise to nursing home practice (Alessi & Schnelle, 2000) .
Cognitive behavioural therapy (CBT), which is the most used nonpharmacological approach for managing sleep problems, comprises a broad range of treatments including sleep education, sleep hygiene, stimulus control and sleep restriction (Montgomery & Dennis, 2003; Williams, Roth, Vatthauer, & McCrae, 2013b) . Although the use of CBT is not new in managing sleep problems, numerous new approaches adding to these strategies have been developed and used in recent decades (Buysse et al., 2011; Espie et al., 2012; Ho et al., 2015; Montgomery & Dennis, 2003; Savard, Ivers, Savard, & Morin, 2014) . CBT has a mild effect on some sleep parameters for managing sleep problems in older adults (Montgomery & Dennis, 2003) , which could result from individual differences in sensitivity and adherence to CBT (Williams, Roth, et al., 2013b) . Motivational interviewing (MI), a counselling method that can help people make lasting changes, is useful for eliciting health behavioural changes in older adults for various health issues in primary care, as well as treatment adherence (Cummings, Cooper, & Cassie, 2009; Purath, Keck, & Fitzgerald, 2014; Serdarevic & Lemke, 2013) . Previous studies have also reported that MI has an incremental benefit in sleep promotion and treatment adherence in different age groups (Bakker et al., 2016; Dantas, Winck, & Figueiredo-Braga, 2015; Stahl et al., 2017; Stanley et al., 2009) .
A successful sleep management programme should also focus on resolving symptoms of sleep problems and needs to be tailored to individuals; people should also be accountable for their sleep management strategies (Morgan & Closs, 1999) . Specifically, the management of sleep problems in nursing home settings should involve a comprehensive assessment of sleep and multifactor strategies that are individual and institutional (Morgan & Closs, 1999; Ye & Richards, 2018) . The Symptom Management Theory (SMT), in which this study is based on, facilitates the realisation of the requirements by focusing on symptom experience, management strategies and outcomes (Dodd et al., 2001 ). SMT has been used previously for determining sleep patterns and objective and subjective sleep (Humphreys, Lee, Neylan, & Marmar, 1999; Humphreys, 2003; Humphreys & Lee, 2005; Landers, 2014) and investigating sleep as a framework in different age and patient groups (Gedaly-Duff, Lee, Nail, Nicholson, & Johnson, 2006; Otte & Carpenter, 2009 ).
Overall, although there is growing evidence of the effectiveness of CBT for sleep problems, less is known about the contribution of the integration of cognitive behavioural therapy and motivational interviewing in the nursing home population. Therefore, the present study aimed to evaluate the effectiveness of a nurse-led sleep programme on the sleep quality and depressive symptomatology in cognitively intact older adults living in nursing homes. We hypothesised that older adults who received the nurse-led sleep programme would exhibit (a) increased total sleep time (TST) and sleep efficiency (SE); and (b) decreased sleep onset latency (SOL), awakenings, total wake time (TWT), wake after sleep onset (WASO) and depressive symptomatology.
| ME THODS
| Design, setting and samples
We conducted this non-randomised, controlled study in three nursing homes in Ankara, Turkey, between January and August 2016. We antidepressants are likely to improve sleep in low doses (Wichniak, Wierzbicka, Walęcka, & Jernajczyk, 2017) .
Therefore, older adults with major depressive disorders taking antidepressant medicine were excluded from this study. Due to the close correlation between depressive symptomatology and sleep problems, depressive symptomatology of the participants was inquired. The use of sleeping pills or other sleep aids was permitted.
We screened 431 older adults in total in three public nursing homes.
Older adults, who shared the same room (n = 31), were unwilling to participate in the study (n = 161) and had severe illnesses (n = 82), were excluded from the study at the first screening. In-person assessments were conducted, and participants with poor sleep quality (n = 67), refusal and/or withdrawal of study (n = 23), cognitive impairment (n = 7) and serious communication problems (n = 8) were excluded. In total, 52 participants were included in the study (Figure 1 ). We did not randomly assign the participants to the groups because of the limited number of participants who fulfilled the eligibility criteria. Both researchers had a certificate in motivational interviewing techniques. The data were collected by the first researcher. Although the first researcher had knowledge about the assignment, participants were blinded to the group assignment. The actigraph data were analysed by a researcher who did not participate in the research group and did not know which data group belonged to which group participants. 
F I G U R E 1 Flow chart of the study cohort
| Participant characteristics
| Ethical approval
| Intervention
The primary objective of the nurse-led sleep programme, which was developed based on Symptom Management Theory (Dodd et al., 2001) , was to enhance the sleep quality of the participants with sleep problems by changing their negative attitudes towards sleep and sleep-related behaviour. The SMT includes three interactive components of symptom management: the symptom experience, symptom management strategies and outcomes (Dodd et al., 2001 ). (Centeno, 2011) on the topic of that week.
| Procedure
Throughout the programme, we did not emphasise the reasons for sleep problems (e.g., loneliness and past trauma) given by the participants, but we focused on identifying the solution for these issues. The participants were actively involved in the process and took the responsibility for the treatment they received. The first author performed motivational interview techniques to enhance intervention fidelity.
In this study, the participants in the intervention group received the nurse-led sleep programme, whereas those in the control group received regular nursing home services. After completing the study, the participants in the control group also received the nurse-led sleep programme.
| Data collection and outcome measures
We used multiple tools, including a questionnaire, the Standardized Mini-Mental State Examination (SMMTE), the Pittsburgh Sleep Quality Index (PSQI), sleep diary, wrist actigraphy and Geriatric Depression Scale (GDS), as baseline assessments.
The first part of the questionnaire comprised questions on sociodemographic data that included information about the participants' age, gender, education, marital and social security insurance status and perception of income. The second part comprised information on health-related factors, such as medical diagnosis and medication, which were obtained from the participants' medical records, and perceived general health status.
We assessed the perceived health status using the self-rating visual analog scale, which is a continuous scale consisting of a horizontal line (100 mm in length) and anchored by two verbal descriptions.
The score in the scale ranges from "very poor" (0) to "very well" (100; Atkinson & Lennox, 2006) in response to the following question:
What is your general health status?
Cognitive status was assessed by the Standardized Mini-Mental State Examination (SMMTE), which was developed by Folstein, Folstein, and Mc Hugh (1975) and validated with a Cronbach's alpha score of 0.89 by Gungen, Ertan, Eker, Yasar, and Engin (2002) Agargun, Kara, and Anlar (1996) In the present study, we set the instrument to 1-min epochs and analysed activity counts using ActiLife software (version 6.13.3) using the sleep diary entries to determine bedtime and wake time.
Additionally, we used the Cole-Kripke algorithm to score sleep on actigraphy data (Cole, Kripke, Gruen, Mullaney, & Gillin, 1992) . We derived the following parameters from the actigraphy-based data:
SOL, TST, TWT, awakenings, wake after sleep onset (WASO) and SE.
In the present study, we recorded wrist actigraphy data over four consecutive 24-hr weekdays (from 10:00 a.m. on Monday to 10:00 a.m. on Friday). Furthermore, we maintained the daily routines of the participants throughout the process of data collection.
Depressive symptomatology was assessed using the Geriatric Depression Scale (GDS), which was first created by Yesavage et al. (1983) and validated with a Cronbach's alpha score of 0.92 by Ertan et al. (1997) in the Turkish context. The Cronbach's alpha coefficient was 0.88 in the internal consistency analysis of this study. The GDS Long Form has 30 items that are asked to older adults regarding how they felt over the past week. The total score ranges from 0 to 30, and higher scores reflect more severe depressive symptoms.
Finally, the baseline assessment of the nurse-led sleep programme was conducted in January 2016, and the follow-up assessment was conducted 2 months later (after the end of the programme) and three months later for both the control and intervention nursing home residents.
| Statistical analysis
We used SPSS for Windows version 21.0 for the statistical analysis and assessed baseline differences between participants in the intervention and control groups using two-sample t tests for continuous variables and chi-square tests for categorical variables. Additionally, we performed repeated-measures ANOVA to evaluate changes in subjective and objective sleep and depressive symptoms at baseline and at 8-and 12-week follow-up visits. Furthermore, we calculated
Cohen's coefficient d as the effect size of the differences between participants in the intervention and control groups. All tests conducted were two-tailed, and we considered p < 0.05 to be statistically significant.
| RE SULTS
The mean score of the perceived general health status was 57.12
(SD = 27.39). Most participants had at least one chronic disease (76.9%) and regularly took medication (80.8%), and 30.8% of participants rarely took over-the-counter (OTC) sleeping aids. We observed no significant differences in the participants' sociodemographic variables between the two groups. Furthermore, variables related to the quality of sleep, except for awakenings (p = 0.02), according to sleep diary entries and depressive symptomatology did not significantly differ between the participants in the two groups at baseline (Table 1) . 
| Sleep
| Subjective sleep reports
Despite a significant decrease in the mean PSQI in participants in the intervention group, no significant difference was observed between Finally, it is not in Table 2 , but no significant difference between two groups was found in terms of taking OTC sleeping aids at the end of the intervention (p = 0.23) and at the follow-up (p = 0.81). 
TA B L E 1 Baseline characteristics of the study participants
| Depression symptomatology
Participants in the intervention group exhibited a significantly better mean GDS at the end of the intervention (p = 0.00) and at the follow-up (p = 0.00) than those in the control group.
| D ISCUSS I ON
The purpose of this non-randomised controlled study was to improve subjective and objective sleep parameters and depressive symptomatology in older adults living in nursing homes. In summary, the results showed that the nurse-led sleep programme affects some objective sleep parameters including awakenings, TWT, WASO and SE. However, no significant effects were observed on other objective sleep parameters, subjective sleep parameters or the PSQI global score. The results also showed that this programme affected depressive symptomatology in nursing home residents.
Several approaches have been proposed to reduce sleep problems among older adults, such as sleep hygiene, stimulus control, sleep restriction, CBT, brief CBT (Buysse et al., 2011) , self-managed CBT (Ho et al., 2015) , online CBT-I (Espie et al., 2012) and/or video-based CBT (Savard et al., 2014) . The present study assessed the effects of the nurse-led sleep programme based on the Symptom Management Model on the sleep quality and depressive symptomatology in older adults in nursing homes. The 4-week nurse-led sleep programme, which was delivered by a nurse who has a motivational interviewing certificate, comprised sleep hygiene, stimulus control and sleep restriction interventions. An increasing amount of older adults is residing in nursing homes, and self-reported difficulties associated with sleep are more common compared to those living at home (Martin & Ancoli-Israel, 2008) . In nursing homes, nurses play critical roles in caring for residents (Alessi & Schnelle, 2000; Grady, 2011) ; hence, the intervention tested in the present study would be a useful alternative for cognitively intact older adults with sleep problems in nursing homes.
As anticipated, the findings of the present study suggested that participants in the nurse-led sleep programme experienced a significant improvement in objective sleep variables, except SOL and TST.
Reportedly, sleep restriction (Lichstein, Riedel, & Wilson, 2001 ) and self-managed behavioural therapy (Ho et al., 2015) reduced awakenings in later-life insomnia. Additionally, sleep restriction treatment alone or a combination of sleep restriction treatment, stimulus control (Epstein, Sidani, Bootzin, & Belyea, 2012; Lichstein et al., 2001) and behavioural therapy (Alessi et al., 2016) reduced TWT. Some studies have indicated that only sleep restriction treatment or a combination of sleep restriction treatment and stimulus control (Epstein et al., 2012; Lichstein et al., 2001 ) exerts a significant effect on reducing SOL and that stimulus control or only sleep hygiene treatment increases TST (Harris, Lack, Kemp, Wright, & Bootzin, 2012) .
The anticipated increase in TST was not observed due to the possible excluding environmental arrangement in the present study. In addition, the programme effects were observed in SE, which implies the ratio of the total time spent asleep to the total amount of time spent in bed and is speculated to be ≥85% of regular sleep behaviour.
We observed no changes in self-reported sleep scores (PSQI or sleep diary) between participants in both groups. A previous study reported that findings obtained from actigraphy and the sleep diary differ in the measurement of sleep (Williams, Kay, Rowe, & McCrae, 2013a) . Although a significant decrease was observed in the mean PSQI global score of participants in the intervention group during the posttreatment and follow-up evaluation, no significant differences were established between the participants in the intervention and the control group in this study. Additionally, non-pharmacological interventions were effective at reducing the global score of the sleep quality index, as reported in studies conducted on older adults that made use of behavioural therapy provided by non-clinicians (Alessi et al., 2016) , phone assistance and self-managed behavioural treatment simultaneously (Ho et al., 2015) , stimulus control alone (Harris et al.,
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(N = 52) (n = 26) (n = 26) TA B L E 1 (Continued) 2012) and behavioural therapy (Espie et al., 2012; Brasure et al., 2015) .
Although there were some improvements in subjective measurements of the intervention group, these results were not significant.
In the present study, the programme did not affect the sleep diary variables of the intervention group. In contrast to our study, some previous studies have demonstrated significant subjective improvements rather than objective improvements in sleep. Findings obtained from sleep diaries have suggested that stimulus control alone (Harris et al., 2012) and behavioural therapy (Alessi et al., 2016) reduce WASO and SOL and improve SE and that behavioural therapy (Alessi et al., 2016 ) also reduces TWT and increases TST.
Conversely, the use of only sleep hygiene demonstrated no significant effect on SOL (Harris et al., 2012) . Furthermore, sleep restriction alone or a combination of sleep restriction and stimulus control (Epstein et al., 2012; Lichstein et al., 2001 ) reduced subjective TWT and increased TST, and sleep restriction treatment alone (Lichstein et al., 2001 ) improved subjective SE.
According to this study's results, the control group had improved subjective sleep parameters similar to the intervention group. Previous studies have suggested that using self-report could have a stronger effect on awareness of health issues (Michele & Hoyle, 2000) , and self-managed treatments are the most successful interventions to reduce sleep problems (Ho et al., 2015) . Concordantly, the participant's awareness about sleep problems in the control group could have improved during the objective and subjective assessments of sleep in the research period, and this factor might have modified their sleep-related behaviours.
Our primary objective was to enhance the sleep quality of older adults rather than treat only those who fulfilled the strict diagnostic criteria for insomnia; hence, we selected participants from among older adults with a total PSQI of >5. Consequently, the nurse-led sleep programme became even more useful for cognitively intact older adults experiencing sleep problems than those with insomnia. CBT is the most common effective non-pharmacological approach for managing insomnia in both adults and older adults and is recommended for use in community-dwelling individuals with insomnia. However, the implementation of CBT in nursing home residents can be relatively difficult because of several factors; for example, numerous environmental factors related to the setting itself that affect sleep and interventions are frequently dependent on the nursing staff (Bélanger, LeBlanc, & Morin, 2012) . A prior study conducted in the nursing home setting revealed that the effects of non-pharmacological interventions were mild or moderate (Herrmann & Flick, 2011) . Therefore, exploring effective treatments for sleep problems among nursing home residents has been challenging, thereby necessitating the development of new techniques. The intervention performed in the present study could be advantageous for reducing sleep problems of institutionalised cognitively intact older adults using scarce healthcare resources.
The nurse-led sleep programme had a significant effect on some objective measurements of sleep, and it exerted a substantial impact on depressive symptoms in older adults. Typically, depressive symptomatology is experienced by older adults and is simultaneously increased with disturbed sleep (Jackowska & Poole, 2017) . Some studies have suggested that individuals experiencing sleep problems often have an illness defined by The Diagnostic and Statistical Manual of Mental Disorders (DSM)-VI criteria (Roth et al., 2006) and that a correlation exists between improvement in sleep quality variables and depressive symptomatology (Jaussent et al., 2011) . In this study, the nurse-led sleep programme significantly reduced depressive symptomatology of the intervention group. CBT (Manber et al., 2008) and online CBT (Luik et al., 2017) used for treating sleep disorders improve parameters associated with both the quality of sleep and the depressive symptomatology. The positive effects of the intervention used for treating depressive symptomatology could be attributed to its indirect effect on some sleep parameters.
The present study has some limitations. Firstly, the findings of this study should be discussed considering the effects of some external factors that could not be controlled. Secondly, it is possible that participants in the control group improved their awareness about sleep problems during the assessment, and this factor might have modified their sleep-related behaviours. Self-managed treatments are among the most successful interventions for reducing sleep problems (Ho et al., 2015) . Thirdly, participants having a PSQI of >5 were regarded as having a sleep problem without another diagnosis, and stringent criteria for inclusion led to limiting generalisability of the programme. Fourthly, all participants were from middle and higher social class backgrounds.
Fifthly, the first author monitored the fidelity of the intervention only using session content checklists during the programme. Finally, selecting participants in the two groups from different nursing homes might have failed to provide fully randomised selection criteria. Hence, the findings of this study cannot be generalised to all older individuals.
Therefore, further studies should be conducted to overcome these limitations and validate these findings of our study.
| CON CLUS IONS
A nurse-led sleep programme could be performed in nursing home settings by nurses who have a certificate in the motivational interview technique. This study illustrates that the nurse-led sleep programme has a significant impact on some objective sleep parameters including awakenings, TWT, WASO and SE. However, no significant effects were observed on other objective and subjective sleep parameters.
A nurse-led sleep programme could be used to reduce the symptoms of sleep problems in cognitively intact older adults in nursing homes from middle and higher socioeconomic backgrounds. As a result of this study, we suggest that future studies should be conducted to test the nurse-led sleep programme in different participant groups, such as those living at home or caregivers of older people with major health problems or those who have mental health disorders.
SUMMARY S TATEMENT OF IMPLIC ATI ON S FOR PR AC TI CE
What does this research add to existing knowledge in gerontology?
The nurse-led sleep program could be beneficial for managing sleep problems of cognitively intact older adults in nursing home settings.
The findings suggest that a nurse-led sleep program has a significant impact on some objective sleep parameters and leads to improvement in depressive symptomatology of cognitively intact older people in nursing homes.
What are the implications of this new knowledge for nursing care with older people?
Defining the symptoms of sleep problems in older adults and understanding sleep management strategies add a new perspective to the nursing care plan.
Nursing home residents are largely cared for by nurses, so an intervention that is provided by these caretakers could be very useful in the nursing home setting.
How could the findings be used to influence policy or practice or research or education?
Nurses' awareness should be increased and encouraged to implement a sleep program that is combined with motivational interviewing techniques to manage sleep problems of cognitively intact older people in nursing homes.
Further research is needed to show the effectiveness of sleep programs that are integrated with motivational interview techniques for sleep problems in cognitively intact older people in nursing homes.
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